LysR family transcriptional regulator PqsR as repressor of pyoluteorin biosynthesis and activator of phenazine-1-carboxylic acid biosynthesis in Pseudomonas sp. M18.
The biocontrol rhizobacterium Pseudomonas sp. M18 can produce two different types of antibiotics, pyoluteorin (Plt) and phenazine-1-carboxylic acid (PCA), which are inhibitory to a number of soil-borne plant pathogens. The pqsR gene, identified in Pseudomonas sp. M18, encodes a LysR-type transcriptional regulator in the Pseudomonas quinolone signal (PQS)-mediated quorum-sensing (QS) system. Here we investigated the regulatory mechanisms of PqsR in PCA and Plt biosyntheses. The results clearly suggest that PqsR functions as a double-duty transcriptional regulator, either as a repressor of Plt biosynthesis or as an activator of PCA biosynthesis. The chromosomal inactivation of pqsR resulted in significant enhancement of Plt production and its genes expression, while almost full inhibition of PCA production and its genes expression. This was further confirmed by multiple pqsR gene dosage experiments, lacZ fusion reporter analysis, and semi-quantitative RT-PCR. Furthermore, PqsR had little effect on expression of the plt pathway-specific activator PltR, indicating that PqsR does not exert its negative regulation on Plt biosynthesis through the mediator PltR. In addition, the pqsR mutation did not have any obvious influence on production of RhlI directing N-acylhomoserine lactones (C4 and C8-HSLs). This result shows PqsR functions as a crucial transcriptional regulator independently of the rhl QS system.